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This report summarizes work conducted byehstern Sierrenesocarnivore study crew

(formally bobcat studgrew), duringMarch20161 December 201 &Vork on this project was grouped
into the following categories:
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The Bobcat Capture Cregaptured andreleasal a female bobcain Round
Valleyatfter fitting her with a GPS collar.



Summary

The Inland Desert Region Wildlife Program conducts resource assessment activities necessary to monitor
the health andondition of wildlife populations, assess the anthropogenic and environmental impacts to
wildlife resources, and to manage wildlife populatid®émate change, disease outbreakdreme

weather eventgndCalifornia Department of Fish and Wildlif®épatmen) policy and regulation

changes are a few factors that can affélttlife populationsso it is within our trustee and responsible

roles as an agency to monitor wildlife populations. In the fall of 2014, the Eastern Sierra Nevada Bobcat
Study (ESNBS)vas initiatedn response to the proposed statewide ban on b@bgat rufug trapping

in spring of 2014The main objectivef this study was initially tetandardize survey techniques

bobcatghat would allow the Department to better monitor andniage low elevatio<9,000 ft)bobcat
populatons in Inyo and Mono CountieShe ESNBS has conductpdpulation surveyanddeployed

GPS collas on bobcat#o learn more about Eastern Sierra bobcat densities and population characteristics.
After three years of focusing mainly on the bobcat population, the fochifi@sl to include all lower
elevation mesocarnivore speci¥ge have changed the name of shady tothe Eastern Sierrdlevada

Low Elevation Mesocarnivore Study to reflect the change in our objectives.

This annual report covevgork completedsince August 2016. Information on prior work can be found on
our website anchithe 2016 annual repoWe set up an interactive website to educate and update the
public on the Eastern Sierra Nevada Low Elevation Mesocarnivore Study
(www.wildlife.ca.gov/Regions/6/BobcaiCurrently, his website inludes information on the general
biology and ecology of bobcats as well as project reports regarditkgo@img doneon mesocarnivores

in Inyo and Mono @Gunties. This annual report will be made available on the website each year.

A graduate studeritom Utah State University is collaborating with us to sgttially explicitcapture
markrecapture (CMR) surveysr bobcatausing remote cameraSMR survey data produce abundance
estimates via statistical models that take into account the frequedetecfion of unique individuals

during the survey periodBobcats can be identifigddividually through visual comparisaof spot

patterns andther pelage characteristics seen in remote camera phbtostudy arefor the CMR

survey wadocated on thevest side of UB. Highway395 and wa between Big Pine, CA and

Independence, CAAnalysis of the photo data is currently underway and future publications are expected
upon completion.

We completed two occupancy surveys covering four study areas sirR@lmccupancysurvey in

study area sixXOccupancy survey data produces estimates of the percent of the study area that species of
interest occurThese surveys also allow for monitoring the distribution of species that occur at low
densitiesSimilar toCMR surveys, occupancy surveys also use remote carhienasver, mique

individuals do not need to be identified from photos for the occupancy survey an@iysethe species

needs to be determined from the photos. Therefore, occupancy estimates edvedear species

without unique pelage patterns (e.g., gray f@§IR surveys need a higher density of survey stations

(i.e., remote cameras) compared to occupancy surveys in order to get enough detections of the same
individual. A lowerdensity of surve stations frees up the field créavcover much larger survey areas

for occupancy survey®ercent of a study area occupied by a certain species can be used as an index for
relative abundanc&€hanges in occupancy can be used to influence management deCisilamg the


http://www.wildlife.ca.gov/Regions/6/Bobcat

most recenbccupancysurveys, we were able to dezioccupancy estimates for gray fox, kit fox, coyote,
bobcat, and skunk species. Distribution data was derived for raccoiois ringtail, badger, and long

tailed weasels. We believe some of these mesocarnivore species occur at too low of densities to derive
occupancy estimates; however, the surveys were designed to obtain occupancy estimates mainly for
bobcatsfoxes andcoyotes. Future surveys will need to designed to target certain species like mink

and ringtail that primarily use riparian corridors.

In order to collect regionally specific home range and life history data for Eastern Sierra hebcats,

fitted 43 bobcatswvith GPS radio collar§wenty-six males and seventeen femalfesm January 2015 to

April 2016. Trapping success was highest using multiple traplines and trapping in late winter when prey
is scarce. The average weight of males and females was 9.0 Bg/dajrespectivelyNone of the
capturedbobcats showesignsof diseaseand only one bobcaxhibitedhigh parasite loads. Body

condition was adequate for all captured bobcats exoepto bobcats, one of which was thin and the

other emaciated. female bobcathat wascollared in January 2015 h#ureekittens inHorton Creek in

April 2015. A second collared female (BC022), had a litter of three kitten in late April in Oak Creek.
Shortly after, BC022 was killed near her original den sitectiuse of death remains unknown. In both
cases, &ch kittenwas briefly examined, pit tagged, measured and photographed while the female was
away.Den site characteristiagere also documented and researchers are continuing to collect data on den
sites forpresently collared cats

The Utah State Masterds student we are coll aborat
andfuture publications are expectddhata analyses will include home range estimates, temporal travel

patterns, and intragcies movement pattere plan to produce a Habitat Suitability Index usthg

collar dataas well aResource Selection Functions for bobcats relative to season, home range, and den

sites.

It is important to monitor prey levels to better understamplulation dynamics of mesocarnivores.
Lagomorphs (i.e., rabbits and harahall mammal (i.e., rodentsgnd upland birdare the primary prey

for bobcats and other mesocarnivores. Sutgeliniques were testedmnitor these prey species.
Traditionalroad and ground surveys were not successful in 2015 and 2016 for counting lagomorph
populationsVery few lagomorphs were detected using road transects and a combination of road and
walking transectddowever, snall mammal trapping surveys 2016were sucessful in determining
species occurrencé/e are still in the process of determining the best methods to mahipoey

species.

I Bobcat capturemark-recapture surveys

A graduate student studyingdtah State University isollaborating with us to conduspatially explicit
captue-recapturg SECR surveys The students conducted t®8&CRsurveysannually in 2017 and 2018

for bobcats using camera traps. The goal of this study is to determine effective methods for estimating
bobcat densities using némvasive camera traps, and effectively identify unique individuals from pelage
patterns. Furthermore, this study aims to employ spatially analytical methods using camera data to gain
insights into the spatiglatternsof bobcats The 2017 survey consisted of 80 camera statroagyrid

spaced approximately omgle apart. h 2018 the survey was limited tosing44 of the 2017 camera



stationlocations in an attempt to collect better quality data by placing two cameras atatiach $he
study area is located on the west side &. bHlighway 395 and is between Big Pine, CA and
Independence, C{Figure ). Analysis of the photo data is currently underway and future publications
are expected upon completion.

Wilkerson )
,& Spatially Explicit Capture-Mark-Recapture _J,«—’
N Survey Area for Bobcats
2017 and 2018

L

Legend
) D Bobcat Survey Boundary

Figure 1Boundary map of the 2017 and 2018 spatially explicit bobcat cajhanedc-
recapture survey.



Il. Mesocarnivore Occupancy Survey

We completedvro occupancy surveys covering four study areas since the 2016 survey in study area six
(Appendix B) Reslts from the 2016 survey can be found in 2046 annual report (Ellsworth et al.
2016).Simulation modelslescribed in the 2016 annual report suggested we increase the number of
survey stations per survey in order to have at least 80% power to detaogya ahoccupancy ef25%;
assuming detection rate (p) continued teB8%for each speciesurthermore, the simulations

supported doing only three sampling occasions per suv@@17, we surveyed study areas five and
seven Januamnrough Februarghereafter winter surveygnd study areas three and fdlovember

through December (hereaftedlfsurvey).One hundred twenty10.4 knt (4 mi?) grid cells were randomly
chosen foboththe winter and fall survey area3f therandomly chosen grid cell84 and 81grid cells

were chosen for theinter andfall surveys, respectivelfaased on acce$glity. One remote camera
(Reconyx PC900)vas deployed irach grid cellThe field crew chose theact locations for the cameras
based on mesocarnivore travel corridors and sign (e.g., scat, tracks, genetnaieras were pladeat

least 2.5 km apawvhile staying in their respective grid celommercially available mesocarnivore lures

(e g,Mar syadaods Beaver Castor mixad W0 GKEaMismmes ot a B
were systematically rotatexd each survey station over thgrvey periodEach survey period lasted six
weeks and survey stations were visited once every 14 days, pending accessibility, to repldunishAh
major snow eventndered roads inaccessibdereplenish the lurduring the second occasiofthe

winter survey.

All occupancy radels wergun with three sampling occas®im Program MARK A null model and a

time varying model were run for each spectiest had a sufficient amount of detection datze time

varying moctl takes into account changes in detection rates overMogelaveraging was used when
model s wer e wi tUmitsrdromathe top mmagleand mdtiel weight @as5% (AppendixD).

We collected a sufficient amount of detection data from bobaaysies, and gray foxes during the fall
survey (Table 1A). We did not collect a sufficient amount of detection data for gray fox during the winter
survey; however, we did collect a sufficient amount of detection data for bobcats, coyotes, kit foxes,
raccoos, and skunk species (spotted and stripedlle 1B. We decided to combine detection data from
both skunk species becaugstection rates were too Ide run occupancy motkefor each species

separately. Refer to AppendBfor a map of where thievo different skunk speciegere detected



A
Study Areas 3 and 4
Detectlon 595% confldence Interval of p Occupancy 95% confldence Inte rval of psi
Specles Sesslons  Rate (p)  SEofp Lower Upper (psl) SE of psl Lower Upper
1 03757 | 00811 0.2146 0.5655
Bobeat 2 04345 | 00871 0.2588 0.6282 0.3725 0.0741 0.2421 0.5254
3 04145 | 0.0854 0.2550 0.5858
1 04079 | 0LOE22 0.2778 0.5523
Coyote 2 06351 | 0L0B49 0.45659 0.7604 0.8051 0.0673 0. 6686 0. 8542
3 06246 | OLOGS0 0.4856 0.7457
1 03412 | 00878 0.1940 0.5270
Gray Fox 2 04032 | 00522 0.2417 0.5888 03980 0.0630 0.2831 0.5254
3 07444 | 00972 0.5169 0.8880
B
Study Areas 5 and 7
Detectlon 595% confldence Interval of p Occupancy 95% confldence Inte rval of psi
Specles  Sesslons  Rate [p)  SEofp Lower Upper (psl) SE of psl Lower Upper
03647 | 00759 0.2260 0.5302
Bobcat 3 03170 | 00752 0.1848 0.4873 0.5022 0.0858 0.3328 06711
03587 | 00763 0.2259 0.5173
04578 | 0.0841 0.3416 0.6545
Coyote 3 06412 | 06618 0.5042 0.7585 06075 0.0654 0.4953 0.7093
06544 | 0.0754 0.5312 0.8201
Kit Fox 3 05866 | 0LOTBS 0.4333 0.7247 0.2176 0.0455 0.1414 0.3197
Racooon 3 06560 | 00709 0.5075 0.7752 0.2105 0.0436 0.1375 0. 3087
0S84 | 0BBB2 0.2444 0.3223
Skunk spp. 3 035936 | 01136 0.2035 0.6226 0.2162 00464 0.1385 0. 3205
08915 | 01022 0.5089 0.9849
Table 1. Occupancy model results for the fall 2017 survey in study areas 3 and 4 (A) and winter in study areas 5
and 7 (B). The null model and a time varying model for detection rate (p) were run. Model averaging was
performed when the two models were within 2 AIC: values of each other and model weight was =5%.

Detection rates (p) for bobcats weimilar for both he winter and fall surveys in 2017. However, study
areas five and seven had% morearea occupied by bobcats compared tdysareas three and four

(Table 1A and B). Furthermore, teidy area six surveyed in 2016 had 25% higher occupancy and slightly
highe detection rates of bobcats compared to study areas five and seven. Gray fox had similar occupancy
levels as bobcats in study areas three and four. An inadequate amoeteictibn data was collected for

gray fox in study areas five and seven suggesfing foxhabitatis limited in those study areakit fox

were only detected in study asgfve and seven. Gray fox were not detected at grid cells where kit fox
were detected. The majority of kit fox detections occurred in the southern region of stady ar

however, one gridell detected a kit fox ona@pproximately 10 km east of the town of Bish@#\. The

farthest south a gray fox was detect east of U.S. Highway 395 was approximately 26 km southeast of the
town of Lone PineCA. Two gray fox were prentin the photos taken at the southeast location. e

in Appendix Bshows an obviousorth to souttspatial segregation between gray and kit fox though there

is some overlap in distributioKit fox can be difficult to detect when densities are low. It is

recommended to use scat surveys during the breeding season to adequately survey low density kit fox
populationgdDempsey et al. 2014Kit fox range may be limited due to lack of adequate soil tjgres

making burrowgArjo et al. 2003andthe Owens River magisoact as a barrigor western movement

It is well known that mesocarnivores are difficult to detduring the spring and summer because prey is
abundant and therefore lures are not as effeffikempson 2004, Long et al. 2008)owever, black bear



surveys are effective during the spring and sumbiver conduct black bear surveys during the spring and
summae using hair collection deviceBNA can be extracted from the hair samples and analyzed to
determine individuals and sex. The genetic data is used in capéukgecapture models to estimate
abundancend density of black bears the near future, you can visit a CDFW Region 6 webpage to
learn more about the Eastern Sierra Nevada Black Bear Pioj@étl6, westarted deploying remote
cameas at all the bedrair collectionstations and addemesocarnivore lures. Véairveyed study area

two in northwest Mono CountfAppendix A. Detection rates werewofor mesocarnivoreas we
anticipatedHowever, he photo data vweahelpful for determining relative distribution of mesocarnivores.
Appendix Band Ccontains maps that depict the survey cells where all the occupancy modeled species
was detected and where less detected species like badger, pine martailedraat, mink, and long

tailed weasel were also detectéd regard to the fall and wiet survey, e low detection ratédsr some
speciesare likely a result of the study design being tailored for bopcay®tes, and fox species. The low
detections are not necessarily an indication of low abundance. In order to derive robust occupancy
esimates for the species with low detection rates, surveys must be designed specifically to detect that
species. For example, to properly survey mink, survey stations should be concentrated along riparian
corridors and mink specific lures should be useadidition, sign surveys (scat and tracks) can also be
used effectively to monitor relative abundance of nfBénesi and Macdonald 2004)

Large scale distribution studies of mesocarnivores have not been completed in the eastern Sierra since
Grinnell 6s wridnellid al. 193%, &). An® & Gubdnain goals for this mesocarnivore

study is to reevaluate the distribution and occupancy levels lofaattlevationmesocenivores in the

eastern Sierra. To improve our distribution data, we plan to create a dathieasell observations of
mesocarnivores can be recorded from the public and CDFW biologists. These opportunistic observations
will be helpful for monitoring distribution of mesocarnivores during years we do not survey and where we
have not been able to siey yet. For example, the distribution map that includes badggrendix C)

shows no detections of badgers in study area four. Project manager, Jonathan Fusaro, has documented
badger tracks off the Horton Creek trail during his personal timadditionto ourLow Elevation
Mesocarnivore Study, there is also a High Elevation Red Fox Study conducted in the eastern Sierra
Nevada. The High Elevation study is primarily focused on searching for Sierra Nevada Red Fox above
9,000 feet elevation; however, thedy is also compiling ancillary data on all mesocarnivores. Summary
reports from that study will be available soon. The high elevation study also uses remote cameras. Species
like pine martinare commonly photographed at the high elevation cameras wherdes/e only

detected pine marten once on taw elevationcameras. The one detectior hadwas neat.ake

Sabrina at 9012 feet elevatidrhe High Elevation study detects many of the same species we detect
during our low elevation surveys.

II. Bobcat Radio Collaring
Summary

Trapping with the intent to radio collar bobcats commenced in early 2015 and occurred every winter
through 2018. Trapping efforts would start as early as December and end in early April at the latest.
These efforts were determinamavoid overlapping the lower elevation mesocarnivore caraaraey
periodandreproductive events such as rearing kittens. Short trapping periods occurred in July 2016 and



July 2017 in attempts to4edllar bobcats whose collars had stopped transmittingl@8ons or where
the collardrop off mechanisms failed. Trapping was not successful during those periods.

Three different collar brands were used: ATS, Vectronics and LobekATS collar weighed 380 g,
Vectronics weighed 352 g, and Lotek was the éghtait 217 g. All collars were programmed to take
seven locations per nigfegvery two hours 6prih 6am)and one locatioat noon each dayll collars

were programmed to drop off after being on the animal for 52 weeks (ATS), 80 weeks (Lotek), and 86
weeks(Vectronics).

A total of 12 collars have been retrieved from the field resulting from bebelicle collisions, recapture,
programmed collar drepff and the animalinexpectedlylropping the collar. From January 2015 through
February 2018six collared mbcatgfive males anadnefemale) were removed from the stualy a result

of road mortalitiesOf the remaining six collars retrieved, twere ATS collars that succésky dropped

off on schedule, twavere ATS collars obtainedasrecapture of an indigiuial, onewvas avectronics

collar from a harvested bobcat that was returned by the honeltptek was collected as the result of
the bobcat escaping the coltaremonth after capturgnd one \éctronics collar was collected from
private property wherthe cause of death of the bobcat is unknown.

In January 2018wo ATS collars were programmed to drop but were not retrieved due to GPS and radio
telemetry signal failure=our ATS collars, scheduled to drop off in winter of 2017 were not retrieved, this
is likely due to GPS and telemetry failure as well as failure of the drop off mechanism built into the
collars. Further capturefforts involving traps, cableestraintsand/or dogs will be usatkext yearto

remove these collars and check animal welfare: failed collars collected will be sent back to the
manufacturer for evaluatiasf the failureand data retrieval.

For the analysis of home range, space use and social organization, this study aimed to obtain a minimum
sample size of 30 bobcdtted with GPS collars. From January 2015 through April 2018, 43 GPS collars
were deployed from the Volcanic Tablelands north of Bishop CA, to approximately 50 miles south of
Lone Pine, CAAppendix 1a. Two ATS, two refurbished Vectronics, and dratek collar did not get

deployed due to low trapping success towards the end of our trapping window timeframe. These collars
will potentially be deployed in the future on boboat@another specids this area.

Total trap nights were calculated as the totahber of traps activated, multiplied by the total number of
nights they were out. When summarized across all thditrag, the average number of trap nights to
catch a bobcat in 2015/2016 was 103.27, in 2017 the average dropped to 93 trap nightapantabc
2018 the average dropped agaid®7 trap nights (Figure)2



Average Number of Traps Nights per Bobcat per
Year

Trap Nights

2016 2017 2018

Year

Figure 2. Average number of traps nights per bobcat for every trapping year.

Bobcats were trapped using cage traps with a single dropdown style door en202617. In 201&ll

but one bobcatvere trapped using cage tra@mne bobcat was caught incidentally by a houndsmen while
the contracted houndsmen was attemptiagture and GR&ollar mountain lios. We attempted for one
month to capture bobcats using SeldeCatch LLC. cableestraints to increase our capture success.
However, we were unsuccessfélll traps andcablerestraintavere checked twice a day with a maximum
time duration of & hours betwen checks. Mstbobcats were caught after dark and found during
morning checks; howevegyening checks are stikcommended if traps are left open during the day.
Approximately 7.0% of bobcats were captured duringdiag and found in traps during theening

check. Nortarget species were released immediately. The most commetangah species were stripped
skunks, grey foxes, and ringtailot a single animal caught in a bobcat trap was injured with more than a
few minor abrasions, except for the dyabcat that broke a canine in 20¥6e ceased trapping
immediately after detecting the broken canine and trap doors were modified by reducing the gaps in
between the bars to <1 inch. The door modification prevdatdter damage bobcat teetithough dur
otherbolcats had old or previously broken canines.

The majority of bobcats were captured using waterfowl or rabbit carcasses as bait (provided by local
hunters or roadkill) and a combination of bobcat urine, visual attractant®amdercially availale

lures. Trapping success significantly impexvwith experience. Figure twshows how the average
number of trap nights to catch a bobcat decreased every year, with a deck&aSérafihts, from 2016

to 2018. Trapping also greatly improved when exgered trappers, Vicki and Jeff Davis, ran tliaps.
Combined, their experience exceeds 50 years. We would like to devplsareviewedmanuscript with
more detailed bobcat trapping protocols and techniiguibe nearfuture Trapping is extremely
challenging. Based on remote camera photos and bobcat sigrpohoagés werenissed than were
capturedduring a given trapping period.

V. Animal Health and Morphology
Age Structure and Sex Ratios

Age structure and sex ratio estimates leey components for monitoring the health of a population
(Johnson et al. 1981 caninetoothfrom a dead bobcatan Ie used to derive exact age of thdividual

10



(Crowe 1972)In a laboratory, the tooth is cressctioned and cementum atipar rings like those in
trees, can be counted the tootho determine agaVe were able to obtain 32 tooth samples from
bobcats trapped kyappers prior to the prohibition of bobdedpping in 2015 (Fish and Game Code
8478).Trappers volunteered fwovide us the lower jaw of bobedhey harvestedVe used these data,
described in the 2016 annual reptwtdetermine age structure. Since we were unable to obtain teeth from
trappers after 2016, we were only able to determine age class (JuvgRiedhths, subadult 124
months, and adult >24 months) fr@ Scollaredbobcats Age-class can be determined from tooth
replacement and wear (TRWeffelfinger 1997)It is relatively straight forward to determine juveniles
and subadults from TRW. However, we were unable torately estimate specific ages of adulés.
bobcat 6s t e e immbreveam and ktainexb they ageiée discovered from theementum
annuli analysethat tooth weaand stainingan vary significantlyor adults regardless of ag&/e

trapped a totabf 34 adult bobats (14 females and 20 males), eiglbadults (3 femaleend 5 males),
and 8 juveniles3 females and 5 males) during three year -G8faring effort. Sincewe have decided to
ceasdhe bobcat GP$ollaringeffort, age structure and sex ratio daié be limited to opportunistic
collection of bobcat mortalities (e.g., road killye recommend collecting lower jaws of bobcats from
sport hunters. Sport huntinggsll legal and nine bobcats were harvested in InyonBoduring the
2016/2017 hunting season. One bobcat was harvested by a hunter in Mono County in 2016/2017.

All trapperswere required to report the sex of the bobcats that they hadvBstring the 2015/2016

trapping season, California harvest recostsort a total of 263 bobcats harvesseatewide 131 males

and 125 femalefor a statewide sex ratio of approximately (Meshriy and Andersen 2016)he

2016/2017 Calibrnia bobcat harvest report revealtotal of 265%0bcats were harvested, 120 males and

139 females with 6 reported as unkndiwna statewide sex rat@i10(males pefemales Meshriy and

Andersen 2017)We deriveda sex ratio for Inyo County df3:10 (males per femalesy, 43% females

from the 32 bobcats trappéat fur in 2014/2015Based on other harvested populations we expected a 1:1
ratio(Johnson et al. 1981Qurdataigpot ent i al |l y bi ased agai neeffor f e mal e s
males Trappers reported releasing females in hopes to maintain a health population size in their area. The
higher percentage of males could alsalbe to our small sample size and mamples would likely

shift the sex ratio closer to 1:However, the estimate from harvested bobcats may be accurate because
thesex ratio for théb3 bobcats captured over three yeass 1510, similar to the 32 harvested bobcats in
2014/20151t is also mportant to note that male bobcats may have a higher likelihood of being caught
because thehave larger home ranges aaré pursuing mates during this time of yddaving larger

home ranges means they have a higher chance of encountering more traps.

Capure Data

Of the53 bobcats captured between January 2015 and April 204@ trere 20 females and 33 males.
This includes kittens(4 males and 2 femaleg)3 adults and gearlinggjuvenilesapproximatelyd - 12
months The average weight for aldultbobcats was 8.26 kg. Adult males had a higher average than
females Table 2 Figure 3. During each capture, we measured neck circumference and found males
averaged 22.36 cm and females averaged 19.{Z abhte 3 Figure4). This is consistent with other

bobcat populationf_embeck 1978)Both weight and neck circumference are important, not only for
comparing morphological data by regioat asofor GPS collaring. To datéwo bobcas, BC047and

BC014 pulled off aGPS collar. It is unknown how the bobcat removed the collar, the collar fit followed
collaring protocolBC047 pulled off a Lotek collar approximately 5 weeks after deployrieatks

11



where the collar was found suggest a fight may have occurred between the collared bobcat and another
bobcat.During the altercation, the foam layer that encircles the collar band may have completely

compressed anallowed thecollar to slip off. BC014 was first collared in 2016 and was refitted with a

Vectronics collar in 2017 which it pulled off 17 months after deployment in ZRd@o collars should be

no more than five percent of an indivigagadildis body
two to three percent of the body weight is ideal. In 2016, one juvenile was fitted with a radio collar that

was approximately five percent of the animal ds bo
rel eased bec auheroughtosajely fit a @RS &dllar. w018, Lotek collars were

purchased weighing about 150 g less than the other GPS ¢Allé8sand Vectronics modelspue to

having a lighter collar, all bobcats captured in 2018 were safely fitted with a GPS dtillartiae

targeted percent of the individual 6s body weight.

Each bobcat was examined for overall health including assessment of ectoparasite burden, dental
condition, body condition and presence or absence of other signs of disease or injury. Bothnowaslit
classified as emaciated, thin, adequate or obese by assessing musculature, presence of subcutaneous fat
over the ribs, and prominence of spinous processes and hips. Forty bobcats were classified as being in
adequate body condition and four wereegatized as thirEighteenbolcats had parasites, most having

fleas. However, there were two cases of ear mites, BC027 and BC044, and two cases of worms, BC031
and BCO53Although, 386 of captured bobcatead some form of parasites,%&f the bobcats with

parasites only had one or two fleas. None of the captured cats were classified as having a high parasite
load and no ticks were found on any of the bobcats. Therefore, overall parasite load was low. Lack of
parasites is likely due to the time of yeargcsimctoparasites, especially ticks, tend to be less active in

winter and more active in spring and summer. No other signs of disease were detected during processing;
however, whole blood, serum, and swabs (rectal, soft pallet, orbital, and nasal) saenplasavtaken

and lab results are pending.

10
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Figure 3. Average weight (kg)hased on sexf the47 bobcatgkittens
excluded)captured during the Eastern Sierra Nevada Bobcat Study frc
2015 to 2018.
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Total Average Neck Circumference Based on Sex

23
225
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Sex
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Figure 4: Average neck circumference (crbpsed on sexf the47
bobcatgkittens excludedaptured during the Eastern Sierra Nevada

Bobcat Study from 2015 to 2018.

Sex Average |Maximum|{Minimum
Male 9.06 11.2¢ 5.20
Female 6.70 9.00 4.80

Table 2 Average, maximum and
minimum weight (kg)based on seof

the 47 bobcatgkittens excludedgaptured
during the Eastern Sierra Nevada Bobce

Study from 2015 to 2018.

Mortality

Sex Average [Maximum|Minimum
Male 22.34 29.00 19.00
Female 19.74 24.5( 17.00

Table 3. Average, maximum and
minimum neckcircumference (cm)
based on sexf the47 bobcatqkittens
excluded)captured during the Eastern
Sierra Nevada Bobcat Study from 201t

Mortality data was collected for both collared anecotiared bolbats when possible. From 20142018,

we collected data from nirf@bat mortalities including sevesollared bobcats, one kitten and one un

collaredbobcat (Tablel). One bobcat kitten from the female known as BC001 died due to abandonment.

Ar emot e

camer a

wa s

pl aced

out si

de

of

BCOO16s

moving her two other kittens to a new den site, abamgathie third. BCO01 was seen in remcégnera
photosin February 2016. None BOXS kittens have ever beaaptured with BCO01 on camera traps.
However, t appears BC001 was pregnant again based on photos takea rfieomote camera in April

2016.

den

A total of 6 of the bobcat mortalities appear to be the result of vehicle collisions and occurred on or close

to U.S. Hghway 395 (Tabld). Vehicle related trauma was visible on each bobcat that was assumed hit
by vehicleqFigure5). Five of the boleatcarcasses werent to CDFW Investigations Lab, three were
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male (two adults and one yearling) and two were femalth (adults). Five were collared and one was
uncollared.Onebobcat, BC015, was legally harvested aetained by the hunter, and anotheipcat
BC026,was found on a private residence for which the cause of death remains unknown.

Previously Cause of
Date Captured Sex Age Estimate | Death Location
Unknown | Juvenile Horton Creek den

5/7/2015 | Yes; BCOO1 kitten | - (Kitten) Abandon site

395 South of Big
5/11/2015 | No Male Adult 2 Road Kill Pine
10/12/201
5 Yes; BC003 Male Adult 2 Road Kill Round Valley Rd

395 South of
2/18/2016 | Yes; BC007 Male Juvenile Road Kill Gorge Rd

395 by Division
2/20/2017 | Yes, BC018 Female Adult 2 Road Kill Creek

Lone Pine, exact

location retained
1/6/2018 | Yes, BC015 Male Adult 2 Harvest by hunter

Oak Creek, East o
7/18/2017 | Yes, BC026 Female Adult 2 Unknown 395

US HWY 395,
2/7/2018 | Yes, BC039 Female Adult 1 Roadkill Mile marker 124

Table 4. Data for known bobcat mortalities, including: date collected, cat ID if known, sex, age class
estimate (Juvenile, Adult 1, or Adult 2), cause of death (harvest, road kill, public safety, or other) and
general location

Figure 5. Road mortality washe highest
cause of mortality of bobcats studied
during the Eastern Sierra Nevada Bobcat
Study. This photo depicts a female bobcat
hit on U.S. Highway 395 approximately 5
miles north of Bishop, CA in 2017.

14



V. Spatial and Resource Use

One of thechaptershe Utah State graduate student wilMr#ting for his thesis will include spatial
analyses of the bobcat collar data. He will evaluate home range size of bobcats relative to sex. In addition,
he will analyze habitat use patterns. We anticigated data will be summarized in 2019.

VI. Reproductive Biology

Bobcats are primarilgolitary predators with a polygamous mating system. Social interactions are
suggested to be predominantly influenced by reproduction and sufiedson and Woolf 2001,

Ferguson et aR009) It is suggested that females are more influenced by prey abundance and resource
accessibility whereas males are influenced primarily by access to feiinates et al. 2008, Ferguson et

al. 2009, Donovan et al. 201Brom observations of the colldata obtainetb date, all females are
overlappedy at least one collared male, except BC053 who is sole bobcat collared in Fish Slough area.
However, we did detect sign and obtained photos of aroliared bobcat in the Fish Slough area. We
investigated two more den sites in 2017. We were not abieddittens at one of the sites. Yet, we did

find a bed and predict the female moved her kitten(s) before we foundwheidentified three healthy
kittensat the second den sitEigure §. One of the den sitdeund in 201 Avas located in extremely

think riparian vegetatiom an irrigated pasture. The secaieh sitefound in 201Avas located near a

creek but in a large pile of dead woody debris.

Figure6. Thr ee mal e bobcat kittens fob20kvd at BC0266
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VIL. Prey Base

Monitoring prey species is critical for determining what may be driving population demographics of
bobcatsor other mesocarnivore®ur objective within the timeframe of this report was to develop
techniques for surveying smatlammals and lagomorph species. We are still in the process of
determining the best methods to monitor prey species.

Figure 7. A bobcat carrying its prey,
California ground squirrel
(Otospermophilus beechgyThe photo
wastaken witharemote camera durgra
bobcat survey.
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